Two cases of documented osteoarticular infections caused by Kingella kingae in children are reported. The main bacteriological characteristics and antibiotic susceptibilities of these two isolates are described. The pathology of K. kingae, particularly in bones and joints, is reviewed.
Kingella kingae is a fastidious short gram-negative rod which occasionally colonies the upper respiratory tract (14) and rarely causes serious clinical infections. It was initially designated as Moraxella new species 1 by E. O. King (32) . Later it was named Moraxella kingii (15) , corrected to Moraxella kingae (3) , and finally allocated to the genus Kingella as K. kingae within the family Neisseriaceae (16) . Although the organism is considered to be of low pathogenicity (16, 22, 23) , it has been shown to be a significant pathogen in human diseases, particularly in children (2, 5, 8, 22, 28) , with an apparent tropism for valvular and skeletal tissue (5, 6, 8) . Here, we report two additional cases of K. kingae infection in children: a spondylitis and an osteomyelitis.
Case 1. A 3-year-old girl was hospitalized with a 3-week history of back pain without fever or any signs of trauma. Her past medical history was negative. On admission, she was afebrile, and her walk was normal. Her physical examination revealed a marked paravertebral contracture, and her vertebral spine was painful on percussion from thoracic vertebra 8 (T8) to lumbar vertebra 2 (L2). A Kernig sign was present, the patellar reflexes were abolished, and the presence of a right Babinski sign was suspected. A bone scan revealed slight uptake in the vertebral bodies of Li and L2. A spondylitis of the L1-L2 intervertebral disk was radiologically confirmed: tomograms showed a narrowed disk space with irregularities in the adjacent vertebral cortical margins between LI and L2 ( Fig. 1) . Laboratory data showed a peripheral leukocyte count of 12,800/mm3 (neutrophils, 61%; lymphocytes, 33%; eosinophils, 1%; and monocytes, 5%).
The erythrocyte sedimentation rate was 33 mm/h. Needle biopsy of the L1-L2 space yielded a cloudy fluid which, after gram staining, revealed abundant neutrophils and rare short gram-negative rods. K. kingae grew from the aspirate. The strain was susceptible to all of the antimicrobial agents tested except lincomycin. The child was immobilized, and she was treated with intravenous cefotaxime (100 mg/kg per day) and intravenous netilmicin (6.5 mg/kg per day). This therapy was maintained for 3 weeks, followed by orally administered cephalexin (80 mg/kg per day) for 2 months. Reexamination 3 months later revealed the child to be asymptomatic. Laboratory data were normalized. New X rays showed persistent disk space narrowing.
Case 2. A 3-year-old boy was hospitalized with a 1-day history of fever, irritability, and refusal to move his left arm.
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His past medical history revealed only three episodes of tonsillitis 6 weeks before admission.
On physical examination he was febrile (38.6°C) and held his left arm flexed. The elbow was red, warm, and swollen, and range of motion was limited. Movement was painful in all directions. Palpation revealed a sharp pain in the proximal radial metaphysis. Laboratory data showed a peripheral leukocyte count of 6,600/mm3 (neutrophils, 57%; lymphocytes, 32%; monocytes, 8%; and basophils, 3%). The erythrocyte sedimentation rate was 15 mm/h. X rays of the left elbow showed only a swelling of soft tissue ( Fig. 2A) . K. kingae grew from one of two blood cultures and was also susceptible to all antimicrobial agents tested except lincomycin. The child was treated with intravenous cephalothin (100 mg/kg per day) and intramuscular netilmicin (6.5 mg/kg per day). The child rapidly became afebrile (in 72 h) and was discharged after 1 week. This treatment was maintained for 7 days, followed by orally administered cephalexin (35 mg/kg per day) for 2 months. On follow-up examination 3 weeks later, the child was clinically normal. New X rays showed an osteolytic lesion in the anterior portion of the proximal radial metaphysis (Fig. 2B) . Reexamination 2 months later showed no clinical sequelae.
Both strains were isolated on chocolate agar (Diagnostics Pasteur, Marne la Coquette, France) after 2 days of incubation. Subcultures on sheep blood agar (Diagnostics Pasteur) in 10% CO, showed small corroding colonies surrounded by clear zones of beta hemolysis. A Gram stain revealed short gram-negative rods, often forming pairs or short chains. Both isolates were microaerophilic, catalase negative, and oxidase positive. Nitrite was reduced without nitrate reduction, indole was not produced, and urease was negative. Acid was produced from glucose and maltose in liquid peptone medium (Diagnostics Pasteur) with 10% horse serum (Diagnostics Pasteur). No acid was produced from xylose, mannitol, lactose, or sucrose. Susceptibility tests with the agar diffusion method on Mueller-Hinton agar with 5% horse blood (Diagnostics Pasteur) showed that the two strains were susceptible to all ,-lactams, aminoglycosides, chloramphenicol, tetracyclines, erythromycin, co-trimoxazole, and pefloxacin. They were resistant to lincomycin as described previously in the literature (25) .
K. kingae has been infrequently reported as a cause of clinical infections. We recorded 51 previously published cases including meningitis (31) , phlegmon (5), presternal abscess (28) joint infections (2, 5-9, 11, 23, 24, 28-30, 33) . Most of the patients were previously healthy children.
The osteoarticular infections represent 51% of the cases and all except two occurred in children; septic arthritis, 14 cases; spondylitis, 7 cases; and osteomyelitis, 5 cases (Table  1) . Of 75 isolates referred by the Centers for Disease Control (32), only 21 (28%) were from bones and joints. However it must be noted that 14 of the isolates were from cultures of the throat and one could wonder whether these strains were really involved in significant infections.
As in most previously reported cases, the source of the organism remains uncertain in our patients. In case 2, the existence of recurrent tonsillitis could have provided the origin of infection, resulting in bacteremia and hematogenous dissemination to bone. However, the pathogenesis and, specifically, the particular predilection of K. kingae for bones and joints are not understood. Whether this predilection is a real tropism for the skeleton or a function of overreporting of these infections in contrast to other ones is not known.
The clinical course of K. kingae osteoarticular infections has been reported as more insidious than that of infections caused by other organisms. This feature was not found in our two cases.
The growth characteristics of this fastidious organism could explain the apparent rarity of documented cases, and one can speculate that K. kingae might be involved in a number of culture-negative osteoarticular infections. It must also be emphasized that this organism is not suspected or 
